Introduction
Lithuania has undergone major structural changes in health system after the collapse of Soviet Union, where healthcare was organised under Semashko model, typically known for extensive network of healthcare institutions and medical professionals. Despite the structural overcapacity, basic medical supplies were lacking, health technologies and standards of treatment were often outdated, accompanied by poor coordination of healthcare delivery and weak social support system. All together led to a domination of inpatient hospital services and inadequate primary and ambulatory healthcare delivery 1 
.
In the past 25 years of healthcare restructuring progress, development of primary and ambulatory services and reduction of inpatient care was prioritised 2, 3 . Family medicine was introduced into practice and assigned with a function of gate-keeping. Also private general practice was encouraged to maintain and outpatient facilities were enhanced, followed by legislation regulating formal differentiation of primary, secondary and tertiary healthcare delivery issues. In the hospitals, consultation clinics and emergency departments were reinforced in order to meet the requirements of outpatient healthcare development.
Public investment in sustainable development of ambulatory services contributed significantly in assuring quality and access of medical care. National statistics showed that the amount of ambulatory consultations were increased. However, discussions over existing primary healthcare problems are still common. The system is also criticised for unequal distribution of healthcare delivery. Major cities are overloaded with medical centres, while rural regions suffer from physician shortage. Also, general practitioners are not obliged to manage most common diseases by themselves, and thus become simply formal intermediators between patients and specialist care, causing prolonged waiting time for ambulatory visit of specialist care mainly due to bureaucratic reasons 4 . In the context of social deprivation of rural populations, accessibility barriers emerge making it difficult to appropriately manage health problems in outpatient setting.
Avoidable hospitalisation is an internationally used indicator to evaluate access and quality of primary and ambulatory healthcare5. The principle idea is that hospital admissions of so called ambulatory care sensitive conditions (ACSCs) could be averted if patients were taken care of properly at a primary healthcare level and in ambulatory setting. For Lithuania it is particularly relevant as average hospitalisation remains higher than European level and regional inequalities in available healthcare services within country prevail.
This study aimed to assess regional differences of avoidable hospitalisation in Lithuania in the period of healthcare restructuring program.
Methodology
The rates of avoidable hospitalisation (per 100 000 pop.) were used in this study. Numbers of avoidable hospital admissions were obtained from hospital routine data, and population numbers were received from National Department of Statistics.
National hospital routine data is collected in SVEIDRA (database of Compulsory Health Insurance Fund). SVEIDRA is administered by national sickness fund for hospital reimbursement purposes, and includes basic demographic and clinical information of inpatient cases (i.e. patient's age, sex, place of residence, principal ICD-10 diagnosis, number of bed-days, etc.). Avoidable admissions were defined as any hospital admission of ambulatory care sensitive condition, categorised by the Swedish National Board of Health and Welfare 6 . Categorisation was modified by excluding ACSCs, where additional information on secondary diagnosis or interventions was required, because no such data was recorded in SVEIDRA. Noteworthy that ICD-10-AM was introduced in Lithuania in 2011, but this fact did not change the diagnoses of categorisation in use. Only primary ICD-10 diagnoses were included in the analysis (see Table 1 ). Active care inpatient cases (including day surgery and day care cases) were included in the study. Traditional classification of administrative area units was used. Lithuania has 60 municipalities, which are responsible for providing and coordinating primary healthcare within area. Before administrative reform in 2010, municipalities were divided into 10 counties, which are habitually applied in regional comparisons and also used in this study.
Avoidable hospitalisation rates were age-adjusted to the European standard population using direct standardisation method. Statistically significant difference of rates was evaluated with the intersection of 95% confidence intervals. Analysis of components was applied to assess the impact of emergency hospital admissions to overall avoidable hospitalisation rate of the regions. Statistical analysis was performed with MS Excel and IBM SPSS 20 software.
Results
In the vast majority of the regions, avoidable hospitalisation was found to be decreasing throughout the period of healthcare restructuring under investigation, evaluating both in absolute numbers and rates of hospitalisation (Table 2 ). In 2005-2011, national avoidable hospitalisation level decreased by 1.5 times (p<0.05), with the most significant reduction in 2011 compared to previous year. Avoidable hospitalisation did not differ statistically significantly in urban and rural population at the beginning of healthcare restructuring in 2005. However, in progress disparities between these populations were found with rural avoidable hospitalisation being higher compare to urban. Also, regional inequalities of avoidable hospitalisation existed between administrative area units of Lithuania.
When compared regional avoidable hospitalisation to the national average (Figure 1 ), the highest avoidable hospitalisation was detected in Telšiai and Tauragė regions in 2005, and later these regions remained in their leading position. Despite overall decrease in avoidable hospitalisation, in Utena region avoidable hospitalisation level remained steady, and it was extremely high compare to other regions and national average in 2011. In Vilnius and Panevėžys regions, avoidable hospitalisation remained lower compare to other regions, however the ratio was found to be decreasing. In Alytus and Kaunas regions, avoidable hospitalisation was statistically significantly reduced, being lowest in the country in 2011. We excluded avoidable admissions by rural and urban residence type in different regions. The results are presented in Table 3 . Relatively more rural inhabitants were admitted to hospital for any ACSC in smaller regions, not administered by the government of major cities. In other words, regions that were more rural (had less population, lower urbanisation level) had higher avoidable hospitalisation compare to national average. Emergency avoidable hospitalisation was calculated, excluding inpatient ACSC cases which were admitted via emergency departments (Table 4) . With some exceptions, similar tendency was found as in case of overall avoidable hospitalisation. The regions of major cities (Vilnius, Kaunas, Klaipėda, and Panevėžys) had lower rates of emergency hospital admissions compare to more rural regions (Alytus, Telšiai, Utena, Marijampolė) in 2005. However, these inequalities levelled off in 2011. Šiauliai kept their leading position in emergency avoidable hospitalisation in the group of major regions, while Telšiai and Utena regions were leading in small regions' group. Interestingly, the opposite trend was found when comparing rural and urban areas. More often urban inhabitants were urgently hospitalised with ACSC than rural inhabitants. In case of general avoidable hospitalisation, rural inhabitants were admitted to hospital for any ACSC more often than urban inhabitants. Around 60% of avoidable hospitalisation was determined by emergency admissions in Lithuania (Table 5 ). The relative impact was different and inconsistent between administrative regions. Throughout the period under study, the weakest impact was found in Tauragė region -around 45% of avoidable hospitalisation was determined by urgent admissions. The strongest impact was detected in Šiauliai region in every year. In Telšiai region, the impact increased by 8% from 2005 to 2011, and was second highest (following Šiauliai) in 2011. In regional comparisons, avoidable hospitalisation is a widely used measure to spotlight about quality and access of primary and ambulatory healthcare within country 9 . It is thought that hospital admissions can be avoided if patients with the specific ambulatory care sensitive condition receive proper healthcare in outpatient setting. Thus theoretically the adequate organisation of healthcare services is crucial element in preventing avoidable hospital admissions, and regional differences of associated healthcare supply factors could explain variation of avoidable hospitalisation rates. At the same time regional inequalities of avoidable hospitalisation might signal about the prevalence of inpatient care preferences and existing hospital policy or admission practice, as well sociodemographic characteristics of certain population.
When looking for possible patterns in explaining unnecessary hospital admission for those medical conditions which could be successfully managed in outpatient setting, a few factors are known to be associated with higher avoidable hospitalisation. In terms of sociodemographic characteristics, age, income level and place of residence are significant. Commonly, avoidable hospitalisation tends to be higher at older age, lower income groups (either personal or area level) and patients residing in rural areas 10, 11 . Older patients have chronic conditions which need regular medical check-ups and treatment. If the continuity of care is disturbed by any barriers in outpatient setting, the medical condition worsens and might result in admitting patients to inpatient facilities. This is particularly evident in rural areas, where access to healthcare if often complicated and residents are relatively older. Similarly, economically disadvantaged populations have worse health status and greater need for healthcare, while at the same time experiencing problems of access. Thus, sociodemographic characteristics of populations in the area relate to regional variation and territorial inequalities.
Regional inequalities of avoidable hospitalisation existed in Lithuania, 2005-2011. Generally, due to ACSCs rural residents were admitted to hospital more often than urban residents. Mostly small regions had higher avoidable hospitalisation level compare to the national average, and proportionally more 9 Ansari, Z. Supra note 5. patients with any ACSC were admitted to hospital from rural areas. This finding let us to assume about inadequate accessibility of healthcare in rural areas in Lithuania. We assume rural inhabitants experience problems in acquiring timely and efficient healthcare services on outpatient basis, thus might prefer inpatient care instead as an alternative. Our assumptions are also reasoned by the results of the recent studies, where rural residents have confirmed experiencing barriers in access to outpatient specialist care 12, 13 . We have also found that in case of emergency ACSC admissions, the situation was opposite and urban residents were hospitalised for any ACSC more often. Also, no consistent variation of emergency avoidable hospitalisation was found in the regional comparison. The results allow us to presume that impact of type of residence could be valid in Lithuania. For rural residents, potentially avoidable hospital admissions might be conditioned by accessibility issues and not purely clinical need. Social circumstances might be relevant on the final physician's decision whether to admit ACSC patients to hospital, even though their condition could be managed outside hospital setting. Similarly, access to hospital emergency departments might be problematic for rural population, and patients from urban areas misuse the advantage of available 24-hour hospital service or certain issues of hospital policy exist. In literature, variations of small-area population-based hospitalisation differences is explained by clinical decision making and nonhealth factors such as supply of in-patient resources (i. e. available hospital beds, in-patient departments) rather than healthcare demand indicating factors 14 . When relatively more inpatient care resources are available, physicians tend to admit proportionately more highly variable conditions even though there is no reasonable medical demand for hospital admission. ACSCs admissions are lower when fewer hospital beds are available 15 . However, further elaboration of differences in possible hospital admission practices is recommended.
Some authors conclude that avoidable hospitalisation is higher in populations experiencing primary or ambulatory healthcare deficiency 16, 17 . Avoidable hospitalisation will likely be higher in those regions, where general practitioners (GPs) have higher workload. Usually higher avoidable hospitalisation level correlates with lower GPs per certain population or higher patients per GP rates in the regions 18 . This might be relevant in rural Lithuania, as rural areas suffer from physician shortage. This kind of situation is highly discussed in Lithuania, but no solid evidence is made available yet.
Possibly the problems of adequate and timely healthcare or weakness of social support might be solved by admitting socially disadvantaged patients to the hospital. Several authors relate avoidable hospitalisation with socioeconomic factors 19, 20 , i.e. low income, high unemployment or poverty level. Avoidable hospitalisation tends to be higher in socially deprived areas. As the healthcare restructuring continued in Lithuania, the alternative social sector did not develop adequately in parallel 21 . Moreover, regions differ by economic development and public investment 22 . In regional ranking of economic development, Vilnius, Kaunas, Klaipėda and Alytus regions were scored the best. Also, the highest unemployment was in Utena region (23.8%), followed by 20.6% in Panevėžys and 19.3% in Telšiai regions in 2011 23 . We assume that relationship between regional avoidable hospitalisation level and socioeconomic situation in the region truly exists. It is also noteworthy that avoidable hospitalisation is conditioned by a combination of multiple factors (i.e. population composition, socioeconomic status, healthcare supply, standards of treatment, etc.) and their impact might vary in different regions. Therefore, further research is needed in order to avoid speculations and check if and how these patterns are valid in Lithuania.
Several limitations might be relevant to the results of this study. Hospital discharge data of SVEIDRA is collected for administrative purposes rather than explicitly for epidemiological studies and is dependent on the accuracy of reporting and coding. The quality of medical coding was not assessed and taken into account in this study. In 2005-2011, the technical capabilities of SVEIDRA database were limited, and secondary diagnoses or interventions, which go along to some ACSCs, were not registered yet. Those ACSCs were excluded from the study, thus in practice avoidable hospitalisation level should had been higher. Also, some explanations of regional variation should be judged with caution. 18 Gibson, O. R. Supra note 15. 
Conclusion
Avoidable hospitalisation is useful in evaluating performance and detecting weak points of outpatient healthcare organisation. In Lithuania, hospital admission of ACSCs was reduced throughout the period of healthcare restructuring program, which supports national plan to strengthen primary healthcare and expand outpatient services in context of inpatient care reduction. However, inequalities of avoidable hospitalisation exist between administrative regions, as well as rural and urban areas. Inadequate healthcare resources, healthcare management issues or demographic and socioeconomic composition of population could be relevant in those areas, where avoidable hospitalisation is high. While these phenomena can never be totally eliminated, the overview of regional differences indicates potentiality of healthcare improvement and social care integration for policy makers and healthcare managers. 
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